Introduction

 NIST is developing Programmable
Josephson Voltage Standards (JVS)
for AC and DC applications.

* Fully automated 1-Volt Programmable
DC Voltage Standard System completed
this year.




|V Programmable Standard

« 32768 SNS Josephson Junctions

(superconductor-normal-superconductor)
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AC Josephson Efrect

* Voltage out of each cell is given by the

Josephson voltage-frequency relation:
V=NF/K,g

N =number of Josephson junctions

 f =microwave drive frequency

o K,gp=483597.9GHz/Volt =2e/




[ Volt SNS Chip Schematic




System Block Diagram
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Qutput Precision

 Microwave drive freguency accurate
to a part in 1012

« JVS absolute accuracy = parts in 108
— (limited by cryoprobe thermal voltages)

« JVS offset drift = parts in 10° (per hour)
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DVM Linearity

Deviation from Linearity (LV)
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Operating Marging

V,,,=1.018V

1.0
0.5
-0.5 -
-1.0

n o 1w o 1w o W
i \ N o™ ™ < <
AN AN AN AN AN AN AN
M

icrowave Power (dBm)

Output Step Height (mA)
o
(@)

Q
Te

21.0

Output Step Height (mA)

e n o un o v o w o
4 4 o o o o < < 0
N N N N & N N N N

Microwave Power (dBm)




| Volt Programmable Standard

 Advantages over conventional JVS
(Josephson Voltage Standard):

— Higher noise immunity (50 times)
— Rapid settling time (1 psec)

— Intrinsically stable

— Digitally programmable

— Supplies load current (2 to 4 mA)
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